Depleting anti-CD4 monoclonal antibody cures new-onset diabetes, prevents recurrent autoimmune diabetes, and delays allograft rejection in nonobese diabetic mice.
The prevention of recurrent autoimmunity is a prerequisite for successful islet transplantation in patients with type I diabetes. Therapies effective in preserving pancreatic beta-cell mass in patients with newly diagnosed diabetes are good candidates for achieving this goal. Anti-CD3 monoclonal antibody (mAb) and antilymphocyte antisera are the only therapies to date that have cured early diabetic disease in the nonobese diabetic (NOD) mouse. We investigated whether other immunosuppressive therapies, including short-term depleting anti-CD4 mAb or costimulation blockade, would affect the disease progression in recently diabetic NOD mice. We also evaluated the effect of the anti-CD4 mAb on syngeneic and allogeneic graft survival in diabetic NOD recipients. We demonstrate that a short course of anti-CD4 mAb early after hyperglycemia onset cured diabetes. Normal islets and islets with CD4+ and CD8+ T-cell peri-insulitic infiltrate were found in the pancreata of cured NOD mice. A similar regimen prevented the recurrence of autoimmune diabetes in NOD/severe combined immunodeficient disease (SCID) islet isografts and delayed the rejection of allogeneic C57BL/6 islet allografts in diabetic female NOD mice. The co-transfer of diabetogenic splenocytes with splenocytes from anti-CD4 mAb-treated and cured NOD mice into 7-week-old, irradiated, NOD male mice was not able to protect from diabetes occurrence. This indicates that an anti-CD4-mediated cure of diabetes is independent of the induction of immunoregulatory T cells. Anti-CD154 mAb and cytotoxic T-lymphocyte antigen 4 immunoglobulin were ineffective in early-onset diabetes. Our results provide the first evidence that newly established autoimmune islet destruction in NOD mice responds to a short course of anti-CD4 mAb. In contrast, costimulation blockade is ineffective in this clinically relevant model.